‘ Controlled Rectifier
>

A silicon controlled rectifier (SCR) is the same as the uncontrolled
diode is replaced by the thyristor.

» The word thyristor comes from the Greek and means “door,” as in opening a door and
letting something pass through it.

» SCRs are mainly used in devices where the control of high power, possibly coupled with high
voltage, is demanded.

» Their operation makes them suitable for use in medium- to high-voltage AC power control
applications, such as lamp dimming, power regulators and motor control.
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Clippers: Clippers are networks that employ diodes to “clip” away a portion of an input

i Clippers and Clampers

signal without distorting the remaining part of the applied waveform.

Clampers: A clamper is a network constructed of a diode, a resistor, and a capacitor that
shifts a waveform to a different dc level without changing the appearance of the applied

signal.
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Biased Clippers
i
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Adding a DC source in series 5 T\/T = W R v
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with the clipping diode changes o
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A diode and capacitor can be n ke
combined to “clamp” an AC signal W B
to a specific DC level. _
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FIG. 2.90 FIG. 2.91
Diade “on” and the capacitor Determining v,, with the diode “off.”

charging ro V volls.
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Example
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EXAMPLE 2.22 Determine v, for the network of Fig. 2.93 for the input indicated.
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Applied signal and network for Example 2.22.
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Stabilization of Transistor
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The collector current in a transistor changes rapidly when
(1) the temperature changes,

(i7) the transistor is replaced by another of the same type. This is due to the inherent variations
of transistor parameters.

The process of making operating point independent of temperature changes or variations in
transistor parameters is known as stabilization.

O Need for stabilisation. Stabilisation of the operating point is necessary due to the
following reasons :

(1) Temperature dependence of I

(11) Individual variations

(ii) Thermal runaway
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Thermal Runaway

The collector current for a CE configuration is given by :

Ic=BIg+ (B + Dlcpo @

The collector leakage current Iuois strongly dependent on temperature. The flow of collector current
produces heat within the transistor. This raises the transistor temperature and if no stabilization is
done, the collector leakage current Iwo also increases. It is clear from exp. (i) that if Imoincreases, the
collector current Icincreases by (B + 1) Ico. The increased Ic will raise the temperature of the transistor,
which in turn will cause Imoto increase. This effect is cumulative and in a matter of seconds, the
collector current may become very large, causing the transistor to burn out.

The self-destruction of an unsterilized transistor is known as thermal runaway.

In order to avoid thermal runaway and consequent destruction of transistor, it is very essential that
operating point is stabilized i.e. Icis kept constant. In practice, this is done by causing Isto decrease
automatically with temperature increase by circuit modification. Then decrease in §§ Iswill compensate
for the increase in ( + 1)Imo, keeping Icnearly constant. In fact, this is what is always aimed at while
building and designing a biasing circuit.
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End of the Syllabus!

Best of Luck for Your Exam!!
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